Objective. To identify the clinical utility of obtaining blood, urine and cerebrospinal fluid for bacterial culture among febrile infants <90 days of age with clinical bronchiolitis.
INTRODUCTION
Bronchiolitis is the clinical manifestation of an acute viral illness of the lower respiratory tract that typically affects children Ͻ2 years of age. It is commonly caused by viruses, including the respiratory syncytial virus, and the clinical diagnosis is heralded by the presence of upper respiratory tract symptoms, such as cough and rhinorrhea, with the subsequent development of signs and symptoms of lower respiratory tract infection including wheezes, crackles and respiratory distress. From 23 to 31% of cases of bronchiolitis are associated with fever. [1] [2] [3] There is much controversy regarding the appropriateness and the extent of routine testing for bacterial infections that should be performed when evaluating febrile infants. Clinical guidelines recommending the testing of blood, urine and cerebrospinal fluid for most, if not all, of these infants has been suggested if there is no obvious source. 4 There are limited data regarding the risk of bacteremia, urinary tract infection or meningitis among these young children when the source of fever is clinically thought to be bronchiolitis. 5 Therefore many clinicians remain unsure as to whether it is prudent to obtain specimens of blood, urine and cerebrospinal fluid for culture in these cases. The process of obtaining these specimens for testing and culture does not occur without risks and significant cost and inconvenience. The results of laboratory examinations may prompt unnecessary hospitalizations or antibiotic use with the potential for associated iatrogenic adverse events. 6 Our study was undertaken to evaluate the utility of obtaining urine, blood and cerebrospinal fluid specimens for culture in infants Ͻ90 days of age who presented to our emergency department with fever and clinical bronchiolitis. Specifically we wished to determine the rate of positive culture from these specimens.
PATIENTS AND METHODS
We conducted a retrospective cross-sectional study. The computerized logs of all visits for 5 consecutive years from January 1, 1996 through December 31, 2000 to the emergency department of Children's Hospital, Boston were reviewed. Patients Ͻ90 days of age with a rectal triage temperature of 38.0°C or higher were selected for review. This emergency department serves a varied socioeconomic population, of whom ϳ70% have private insurance.
Charts were reviewed for the presenting symptoms Demographic and historical data, such as history of prematurity, congenital heart disease, apnea, cyanosis and fever, and clinical data, such as signs or symptoms of congestion, rhinorrhea, cough, temperature, absence or presence of tachypnea, respiratory distress, crackles, rales, wheezing and/or hypoxia, as determined by pulse oximetry, were recorded. We also recorded whether urine, blood and/or cerebrospinal fluid were sent for culture. STATA 6.0 was used for calculation of the 95% confidence intervals. The institutional review board of the Children's Hospital Boston approved the study.
A serious bacterial infection was defined as the growth of bacteria from urine, blood and/or cerebrospinal fluid. A urine culture was considered positive if there were Ͼ10 000 colony-forming units of a single pathogen on a catheterized specimen. Blood or cerebrospinal fluid culture was considered positive if a pathogen was isolated. Coagulase-negative staphylococci were not considered pathogens.
RESULTS
There were a total of 3051 infants age 0 to 90 days who presented to the emergency department from January 1, 1996 to December 31, 2000 with a rectal temperature of 38°C or greater. Of these infants 1483 had symptoms or signs recorded in the medical record referable to the respiratory tract. There were 1099 infants who had upper respiratory tract symptoms without isolated lower respiratory tract signs or symptoms. Most of these patients (70%) had an emergency department disposition diagnosis of fever evaluation (Table 1) . Despite no recorded lower respiratory tract signs, 31 of these patients received the diagnosis of respiratory syncytial virus or bronchiolitis of which 2 had positive urine cultures (one with viridans streptococci, the other with Escherichia coli). Twenty-five other patients were excluded from the analysis because they had isolated lower respiratory tract signs without upper respiratory tract signs or symptoms, thus not meeting criteria for clinical bronchiolitis. One of the infants received the disposition diagnosis of bronchiolitis, and the urine, blood and cerebrospinal fluid cultures were negative. Twenty-nine infants were excluded because of an underlying clinical condition that could account for the respiratory signs and symptoms, could be considered an alternative source of infection or might predispose the infant to a serious bacterial infection (SBI) ( Table 2) .
Of the 329 infants who met our study criteria for clinical bronchiolitis, 176 were male (53%). The age ranged from 10 to 89 days of life with a median age of 59 days. All temperatures were obtained rectally and ranged from 38.0 to 40.3°C with a median temperature of 38.3°C (interquartile range, 25 to 75% at 38.1-38.5°C). Oxygen saturation ranged from 70 to 100%, with a median of 97% (interquartile range, 90%, 98%).
Blood was obtained for culture from 309 (94%) in- infants. Four grew E. coli, one grew Staphylococcus aureus and one grew viridans streptococci. Clinical data for these patients are shown in Table 3 .
DISCUSSION
Clinical practice regarding evaluation of febrile infants Ͻ3 months of age without a recognizable source is variable depending on multiple patient specific and clinician-specific factors. In addition the evaluation of those with recognizable viral syndromes tends not to exclude a patient from being evaluated for a clinically unsuspected bacterial infection in the urinary tract, blood stream or cerebrospinal fluid. From previously published data we know that in ϳ80% of infants presenting to our Emergency Department with fever will blood, urine and spinal fluid be obtained for culture. 7 In this study our clinicians demonstrate that they are less likely to obtain each of these specimens among children with bronchiolitis evident by the lower 61% rate of obtaining CSF for culture.
This analysis was undertaken to evaluate the yield of performing a sepsis evaluation in infants with clinical bronchiolitis. Data from Children's Hospital Boston by Harper et al. show that for those infants between 0 and 3 months of age who presented with fever without an obvious source, the rate of urinary tract infection was 8%, the rate of bacteremia was 1.3% and the rate of meningitis was 0.4%. 7 In this study there was no yield in blood (0%; 95% CI 0, 1.1%) or CSF (0%; 95% CI 0, 1.8%) cultures among febrile infants with bronchiolitis because none was positive. However, the 95% confidence intervals for these rates include the rate seen when all febrile infants at this age are tested. In contrast 2.2% (95% CI 0.8, 5.7%) of urine specimens sent for culture grew a pathogen. This rate of identified SBI among our infants compares with the 9% incidence reported for febrile infants Ͻ90 days, 8 and is slightly higher than the 1.4% incidence for infants who fulfill the low risk Rochester criteria. 9 Previous studies have attempted to address the likelihood of bacterial infection in the patients with bronchiolitis. Kuppermann et al. 5 specifically examined those children with fever and bronchiolitis who were Ͻ24 months old. In that report no patient with bronchiolitis had bacteremia, and 2% of patients compared with 14% of controls had a urinary tract infection. However, there were few infants Ͻ60 days old, and the analyses of cerebrospinal fluid were not included. Despite this none of those (n ϭ 36) Ͻ60 days old had bacteremia or a urinary tract infection. Leibelt et al., 10 examined infants 90 days of age and younger with bronchiolitis, of which 72 were febrile. This study showed that none of these 72 febrile infants with bronchiolitis had a urinary tract infection, bacteremia or meningitis. If the results of urine culture from our current study (6 SBI among 273 infants; 95% CI 0.8, 5.7) are added to those infants Ͻ90 days of age and febrile in the study by Kuppermann et al. 5 (0 SBI among 36 infants; 95% CI 0, 9.7) and in the study by Liebelt 10 (0 SBI among 55 infants; 95% CI 0, 6.5), there is an overall rate of SBI of 1.6% (95% CI 0.1, 3.6).
We believe that our study further demonstrates the low yield of blood or spinal fluid cultures among infants with bronchiolitis, because it includes a larger sample of febrile infants with bronchiolitis who were Ͻ90 days of age. Our study differs from others because we specifically evaluated all patients seen in our emergency department and systematically reviewed all the charts to select infants who met our criteria for clinical bronchiolitis. We believe that patients with clinical bronchiolitis and fever do not routinely warrant blood or spinal fluid evaluation. Exceptions have been noted in the literature and will certainly occur at a low rate. For example Antonow et al. 11 reported on 282 infants Ͻ60 days of age who were hospitalized for bronchiolitis. Five (1.5%) of the infants had a serious bacterial infection with 3 urinary tract infections, 1 pneumococcal bacteremia and 1 meningitis diagnosed by CSF pleocytosis with sterile blood and cerebrospinal cultures. However, the clinical findings of 4 of these 5 children suggested the need for more extensive evaluation. One presented in shock, 2 with apnea and cyanosis and 1 with hypothermia. The last illness was diagnosed as resolving pneumonia, which should raise the level of concern in such a young infant.
This study had specific limitations. Most importantly information was obtained by retrospective review, which relies on documented information that might not always be complete. We may have underestimated the number of children with bronchiolitis if clinicians did not record upper or lower symptoms or signs of bronchiolitis. In addition it is also likely that because this was an emergency department-based study, the infants studied may differ systematically from infants that may present to a primary care physicians office. Finally this study does not address those infants with the clinical appearance of shock.
We conclude that there is low yield in the performance of the sepsis evaluation in infants 0 to 90 days of age who present with clinical bronchiolitis and fever, with the only yield, albeit low, being in obtaining a urine culture.
